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 STUDY PARAMETERS/RESULTS SYNOPSIS:

Test duration:

Method:

Type of concentrat10ns~
‘Most sen51t1ve endpoint:

NOEC°'

LOEC

~ Signature:

37 days

Date: ‘[Q/&7D/7§€.~/
'Slgnature- :2¢2u4~7
Date: | /3/7f

flow throngh
mean measured

‘post-hatch survival
2.7 pg ai/l -

5. 3 ug ai/l‘ o ﬁ

~ This study is sc1ent1f1cally sound and fulfllls
‘the guideline requirement for an early llfe stage study with ‘
S an estuarlne/marlne flSh ' :

,ADEQUACY OF THE STUDY:
k-MAJOR GUIDELINE DEVIATIQNS

. e
) -

Core.

None.
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. 10; MATERIALS AND METHODS.

Biological System

o

Species: .

Embryos 2 to 24 hours old.

sheepshead minnow
v (Cyprlnodon varlegatus)
Source ) in- -house
Age at beginning of test: <24 h old

Replicates: Minimum of 20
embryos per repllcate cup,4
repllcates per concentratlon
Mlnlmum of 30 flSh per treat-
ment for post -hatch exposure.

20 embryos per replicate,
4 reps. per concentration

72-79 per level

~

Post Hatch: % of embryos that
‘produce live fry must be 2 50%
in each control; % hatch in any
control embryo cup must be no.

more than 1.6 times that in

_Tyes‘

<l.6X

‘another control cup.

least twice daily. Fish should
not be fed for at least 24 hr.
prior to termination on day 32.

Feedihg:AFish shouidibe fed at

<24 h old Artemia salina 2-3X

daily except during the final

24 h of the test; from day 11
post-hatch, hlgh protein

‘pelleted food replaced one of

the daily Artemia feedings

should be counted 11, 18, 25,
and 32 days after hatchlng.‘

Counts: At a:minimump”liVe.fish7

recorded daiiy

Contr015° Avg. surv1val at end
of test must be > 80%. Survival
in any control chamber must not
be < 70%. o ; L

86-90% survival in control -

~and solvent groups; 80-95%
‘in individual reps

COntrols._N itive control and
carrier control (when
| applicable) are required.

negativerand
- solvent  (DMF)

i
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1)

' as
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St Water:

well or spring

CacCo; and
recommended;
Reconstituteq

_ water can be
ed see ASTM.

25% dechlor

5% seawater and = - |
'nated-tap watere]'

a mix of 7
i

L yes

"41.6~49fmg/1
PH 7.9-g.5

Te
‘te

~deviat
appropriate te

st T
st s

emperature: Depends‘Upon
pecies;vshould not
e by more than 20¢ fr

om
mperature. ’

24.2-25 490

Ph
- Do

flow proportidnal

Otoperiod: ReCommend 16L/8D§g

16L/8D

sing Apperatus:‘Intermittent

diluters or

rial | ap

ed, but diagram
€ a serial diluter

not report
pears to b

5 concentrations, with

ations with g dilution dilution factor of 0.5
factor not greater than 0.5
and controlsg Should be used
Toxicant Mixing:
1) Mixing‘chamber is yes
re€commended but pot required; \ C '
2) Aeration should not be used aeration not mentioned ,
for_mixing;\ : : - ” T P
3) It must be demonstrateqd :
that the test Solution ig ROt reporteq, -
‘before intro L o
ting accuracy yes
in 10%: - e .

hAll‘glass or
inless Steel

co

lass vessels
51 test:solution
v L
glass tubing with
nylon mesh‘(0,47;mm% :
cemented to the bottom by
__Silicone Sealant.

11.8—l-g
ntainingeS.

5 x 8-cm

R— -e_w._»..;muwm‘._'s__“_

v




'Flow Rate: Flow rates to :
larval cups should provide 90%
replacement in 8-12 hours.

Flow rate must maintain DO at

| above 75% of saturation and
maintain the toxicant level.

"6>v01pme changes
‘per 24 h-

- yes

Aeration: Dilution water
should be aerated to 1nsure DO
concentratlon at or near 100%
gaturation. Test tanks and
embryo cups. should not be
'aerated

yes -

not aerated during
testing '

FChemical’System:~

Concentrations- Minimum of 5
concentrations and a coritrol,

all replicated, plus solvent

control if appropriate.

I - Toxicant conc. must be
measured in one tank at each

I toxicant level every week.

- One concentratlon must

adversely affect -a life stage

and one concentratlon must not

5 concentrations plus solvent,
and negatlve controls, 4 reps

measured weekly - at
each test level

affect any life stage.,
Other - Variables.

1) DO must be measured at each

conc ‘at 1east once a week°

2) Mbnthly pH range < 0 8 pH

. DO was measured twice weekly"'

in each-test~chamber .

pH was within acceptable

units. llmlts
Solvents- ‘Should not’ exceed

' 6.1 ml/L in a f£low-through _ ‘ :
system. E wing solvents are - DMF
acceptab 1methy1formam1de, (0.1 ml/1)

,trlethylenefglycol methanol
acetone, ethanol

Tl
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11.

REPORTED RESULTS:

‘ Data;Endpoints‘must include:

Y'ES

- Number of embryos hatched v
- Time to hatch; yes
- Mortality of embryos, yes.
‘larvae, and juveniles; o
- Measurement of growth; yes
- Inc1dence ‘of ‘pathological or . no
histological effects;
- Observations of- other yes
effects or clinical 81gns. -
Raw data included? (Y/N) ;yes
Effects Data:
”, Tox. conc. ) % | Time to % Survival_ Length Wet wt.
_f{ug ai/l) | Rep. | embryos | ‘hatch " 32-days + (mm) (g)
|| Nom. Meas. hatched! (days) | post-hatch | :
:
1 1 B o o ’ ‘ . 0
' ] S 100 4.9 90 - 17,8 | 165.0
ctrl | <0.1 |2 95 4.9 84 17.6 | 162.9
h o3 100 5.2 90 17.4 | 1s3.3
4 100 5.0 95 17.2 123.3
: o1 100 6.0 80 18.2 183.8
. solv <0.1 | , ‘ N _ v o
otrl 2 100 5.9 95 18.0 169.2
.13 ] 100 5.9 80 17.2 154.3
4 95 5.9 89 17.6 | 178.4
| 1 © 95 5.9 100 18.4 184.8
1.25 | 1.2 | 2 85 5.9 94 18.6 | 206.0
‘3,:%,"95 5.8 100 18.8 | 191.8
a4 | 95 6.0 89 1 19.0 211.2
1 ‘95 5.9 95 18.3 .188.3
2 g 2.7 | 2 95 5.8 100 _18.0 184.3
R | 3 95 5.3 95 18.5 182.9
4 100 5.7 100 18.0 | 181.3




1 100 5.9 | s | 1.6 | 226.0
5.0 | 5.3 |2 95 5.9 | sa __i7.a | 190.8
| 3 -85 | 5.9 | 76 | 17.8 | 217.a
4 80 | 5.9 | 75 | 180 | 227.1
. 1 95 5.9 ‘ 26 | 13.6 | se1.5 |
10 | 12 |2 | 100 | 6.0 15 | 13.7 | 6.8
3 95 | 5.9 11 17.3  - 208.1
4 90 { . 6.0 | 11 | 1a.2 118.4
1 ‘95 | 5.7 0 - o
20 | 21 2 95 ' 5 6.3 8.4
‘ ] s 100 | 5.9 0o - -
a | 90 | 5.7 0 - -

"based_dn 20 embryoS/rép.

‘Toxicity observations: Larvae in the 5.3 ug ai/l treatment group
- were sluggish and displayed a loss of balance during the test.

No other symptoms of toxicity were reported.

‘Statistical Results:

Methods; fContingency'tabIeé (% hatch;‘% survivai);3/
: Dunnett’s test (length, weight) v ’

Most sensitive endpoints: % hatch; post-hatch survival

" NOEC: 2.7 pg ai/l = LOEC: 5.3 ug ai/l

12. REVIEWER’S VERIFICATION OF STATISTICAL RESULTS:

Statistical Methbd:"Williams' test (results attached)

v Mbst\sensit§Ve endpoint£ post-hatch_su;vivall‘

NOEC: 207 pg ai/l ~ LOEC: 5.3 pg ai/l
. Otherrendpéints: - embryos time to' R Lo
, . ' hatched - _hatch  length weight
. NOEC (ug aifl): 21 . 12 . 5.3 - 5.3
"LOEC (pg ai/l): >21 . '21 : 127 12 o




~were excluded. from the reviewerrg statistical analyses;  thyg

G

 REVIEWER' g COMMENTS /CoNcLUsTONS : Ppproximately 80% of .
dilution,water control larvae, hat hed

on day 5,Nversusfbnly 

- 5-34% for the other groups. Thls,difference was not

expdsure/groups.; Data frbm’the»dilution water control group

perCentrhatchbis not’considered as sensitive an endpqint‘as




& EMBRYOS EATCHED:

REVIEWER'S STATISTICAL RESULTS

, Transform: ARC SINE(SQUARE ROOT(Y))

SUMMARY STATISTICS ON TRANSEORMED DATA TABLE 1 of 2
'GRP IDENTIFICATION) ‘N MIN _MAX MEAN
1 CONTROL 4 1.345 1.459 . 1.430
2 1.7 PPB 4 1.173 1.345 1.302
3 2.7 4 1.345 1.459 1.374
4 5.3~ 4 1.107 1.459 1.271
5 12 4 1.249 1.459 1.350
6 21 4 1.249 1.459 1.350
SUMMARY STATISTICS “ON TRANSFORMED DATA TABLE 2 of 2.
GRP IDENTIFICATION VARIANCE SD SEM
1 CONTROL 0.003 0.057 0.028
2 1.7 PPB 0.007 - 0.086 0.043
3 2.7 0.003 0.057 0.028
‘4 5.3 0.026 0.160 0.080
5 12 0.007 0.086 . 0.043
6 21 0.007 0.086 0.043
WILLIAMS TEST (Isotonlc regre931on model) TABLE 1- OF 2
GROU o . ORIGINAL TRANSFORMED ISOTONIZED
. TDENTIFICATION N MEAN MEAN MEAN
1 GONTROL 4 0.988 1.430 1.430
2 1.7 PPB . 4 0.925 1.302 1.338
3 2,7 4 0.962 1.374 1.338
4 5.3 4 0.900 1.271 1.323
5 12 4 0.950 1.350 1.323
6 21 4 0.950 1.350 1.323
WILLIAMS TEST (Isotonlc regreSSAOn model) TABLE 2 OF 2
ISOTONIZ ED CALC. SIG TABLE DEGREES OF
IDENTIFICATION  MEAN WILLIAMS _ 05 WILLIAMS - FREEDOM
CONTROL 1.430 , o :
1.7 PPB 1.338 1.374 1.73 k= 1, v=18
2.7 1:.338 1.374 1.82 k= 2, V=18
5.3 - 1.323 1.590 1.85 = 3, v=18
12 1.323 1.590 - 1.86 k= 4, v=18
X 21 1.323 1.590 1.87 k=5, v=18
= Note: df used for table values are approximéte when v > 20
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~  TIME TO HATCH: Transform NO TRANSFORMATION

5 SUMMARY STATISTICS TABLE 1 of 2
. GRp IDENTIFICATION N MIN MAX MEAN
1 SOLV CONTROL - 4 glgoo" - 6.000 5. 95 :
| 2 L7 a4 5’860 6.000 5.900
3 2.7 4 5,300 5.900  5.g7s
- 4 5.900 . 5.900 5.900
, 5 12 4 5.900 6.000 '~ '5.9s0
6 21 g4 5.600 5.900 5.725
N ___________________ Tt TITID BT
;‘ SUMMARY STATISTICS TABLE 2 of 2
. GRP IDENTIFICATION VARIANCE SD  SEM
1 SOLV CONTROL 0.002  g.95q - 0.025
2 ' 1.7 ~ 0.007 g 0gy - 0.041
3 gy ~0.069 - 0263 0.131
4 5.3 .9.000 - 0.000 . 0.000
5 12 _ 0.003 g osg 0.029
6 21 0l01e 0.126 ‘0.063
WILLIAMS TEST (Isotonlc regreSSIOn model) - TABLE 1 OF 2
GROUP | ORIGINAL TRANSFORMED ~ ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 SOLV.CONTROL 4 5.925 5.925 5.925
2 1.7 4 5.900 5.900 5.900
3 2.7 4 5.675 5.675 5.842
4 5.3 g 5.900 5.900 5.842
5 12 4 5.950 5.950 5.842
6 21 4 5.725 5.725 5.725

_—_-—-———--——————————--——————-—-——p————w———————-_———i—;——m—Q—-————--——-—--—_

WILLIAMS TEST (Isotonlc regreSSIOn model)

DEGREES OF’
FREEDOM




SURVIVAL Transform: ARC SINE(SQUARE ROOT(Y)) o o R g ok

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE l of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 SOLV CONTROL ~ 4 1.107 1.345 1.198
2 | 1.7 a4 1.233 - 1.459 1.368 |
3 | 2.7 4 1.345 1.459 1.402 .
4 . 5.3 4 1.047 1.159 1.078 ‘
5 12 4 0.338 0.535 0.402
6 21 4 0.112 0.226 0.140

e o e e e e o e m ma e e m e wm dm mw e we M m mm . e e M W e e o M e A M A M e e o am e o e M M M M o e e e e

GRP IDENTIFICATION - VARIANCE ) SEM
1 SOLV CONTROL ~0.013  ~ 0.115  ,0.057
-2 1.7 .. -0.012 - 0.111 © 0.055
3 . . 2.7 .~ 0.004  0.066 - 0.033 .
4 L. .3 . 0.003  0.054 - 0.027 . -
5 E 12 0.009 0.093 0.046-
6 21 , 0.003 0.057 = 0.028
WILLIAMS TEST (Isotonlc regre351on model) . TABLE 1 OF 2-
GROUP , ‘, o ' ORIGINAL - TRANSFORMED ISOTONIZED
IDENTIFICATION N - MEAN : 'MEAN ' MEAN
1 SOLV CONTROL 4 0.860 1.198 - 1.323
2 : 1.7 4 .~ 0.958 . . 1.368 1.323
3 o 2.7 4 - 0.975 o 1.402. 1.323
4 5. 3 4 - 0.775 1.078 1.078
5 R 12 4 0.158 0.402 0.402
6 21 4 0.013 0.140. 0.140
WILLIAMS TEST (Isotonlc regre331on model) vTABLE 2 OF 2
| . ISOTONIZED = CALC. '\\ SIG . TABLE DEGREES OF
IDENTIFICATION . MEAN = WILLIAMS .05 WILLIAMS FREEDOM
SOLV CONTROLL | ;1.323_ B o o
: 1.7 . 1.323. “2~048 * 1.73 . k=1, v=18
2.7 ~1.323 2.048 - ¥ 1.82 k= 2, v=18 |
5.3 . 1.078 1.969 * 1.85 - k= 3, v=18
12 - 0.402 - 13.066 - * .-1.86 “k= 4, v=18
21 . . 0.140 . 17.365 * 1.87 . =,5, v=18
8 = ’0;086 c TNote. df used for table values are approx1mate when v > 20..

Reviewer’s note: the significant difference between the control and. treatment
“means at the 1.7 ppb and 2.7 ppb treatment levels were due to an increase, not
" a decrease, in survival in the treated groups.



LENGTH;. Transform:be'TRANSFORMATIONv

UMMARY'STATISTICS  TABLE 1 of 5

-

GRP  IDENTIF CATION =y MIN oy MEAN

1 SOLV CONTRo 4 17.200
o 1. 4 18

' SOLV conTror,
. 1.7
B 2.7

5.3

A

non

.
]

[]

St i — mnmmmhﬁummm:mnmmmm




'WEIGHT: 'Transform:‘No 'TRANSFORMATION C T R . 3
ARLEETE ot , | o ,
SUMMARY 'STATISTICS ) TABLE 1 of 2
GRP IDENTIFICATION N MIN - MAX MEAN. (
1 SOLV CONTROL 4  154.300  183.800 171.42% , 1
2 ' 1.7 4 184.800 211.200 198.450 o : T
3 2.7 4. 181.300 188.300 . 184.200
4- 5.3 . 4  190.800 227.100 215.325.
5 12 4 91 500 208. 100  128.700
SUMMARY STATISTICS TABLE 2 of 2
'GRP - IDENTIFICATION VARTANCE SD - SEM
1 SOLV CONTROL 166.669  12.910  6.455
2. T 150.037 12.249 6.124
3 2.7 © 8.973 ©2.996 1.498
4 5.3 286.129 16.915 8.458
5 12 2937 300 54.197 27.098
WILLIAMS TEST (Isotonlc regress1on model)' TABLE 1 OF 2
GROUP ; ORIGINAL TRANSFORMED ISOTONIZED
s IDENTIFICATION N ' MEAN MEAN MEAN
1 SOLV CONTROL 4 171.425 171.425 192.350
2 \ 1.7 4 198.450 1198.450 - . 192.350
3 . 2.7 4 - 184.200 184.200 $192.350
4 5.3 4 215.325 . . 215.325 ©192.350
5 12 4 1128.700 ©128.700 128.700
WILLIAMS TEST (ISOtOHlC regress1on model) TABLE: 2 OF 2
ISOTONIZED = CALC. SIG V TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS 05 WILLIAMS - FREEDOM
oLV CONTROL - 192. 350,‘~ S : \
1.7 192.350 1.111 . 1.75 k= 1, v=15
2.7 192.350 - 1.111 1.84 k= 2, v=15
5.3 192.350 1.111 - 1.87 = 3, v=15
12 128.700 -  2.268 ~  * . 1.88 k= 4, v=15
‘s = 26.642 R |

Note: df used for table values are approxlmate when v > 20.



